Removal and/or degradation of dyes existing in water samples were considered by so many researchers. The present work distinguishes by using a very low cost, highly available and eco-friendly materials as adsorbents. On the other hand, this work considered as unprecedented work where, this is the first time to use moringa seeds as a co-dopant to synthesize the moringa/titania bio-composite. Three different adsorbents (moringa seeds (M2), TiO2 (T2) and moringa/TiO2 nano composite (MT2)) were examined for removal of methylene blue (MB) and methyl orange (MO) dyes existing in water samples. Sol-gel method was made use for synthesis both of TiO2 and the composite. The resulted powders were characterized by scanning electron microscope (SEM) & transmittance electron microscope (TEM) micrographs, EDX, XRD, BET and IR as well. For batch method, the effect of pH, dose, shaking time as well as initial dye concentration were studied. The highest removal for MB was obtained at 10 mg/L where, removal percentages were 39, 61 and 80.5% for T2, M2 and MT2, respectively. On the other hand, the removal percentages of MO were 40.0, 52.5 and 68.4% for T2, M2 and MT2, respectively.
INTRODUCTION
Water pollution occurs when undesirable effluents disperse in a water stream and hence, water quality adversely affected [1] .
Colour is usually the first contaminant to be recognized in a wastewater because a very small amount of synthetic dyes in water ( < 1 ppm) are highly visible, affecting the aesthetic merit, transparency and gas solubility of water bodies. They absorb and reflect the sun light entering water, thereby interfering with the aquatic species growth and hindering photosynthesis. Additionally, they can have acute and/ or chronic effects on organisms depending on their concentration and length of exposure [2] . Also, of particular concern are more specific compounds, used throughout the wet-processing steps (one of the dyeing steps), that can be toxic to aquatic life. Those include heavy metals, surfactants (wetting agents), fabric rinsing and/or washing detergents and other additives such as salts, sodium sulphate, sulphuric acid and dispersive agents). Additionally, dyeing baths often use extreme pH values (either acidic or alkaline, depending on the dye) and high temperatures; they have high biological and chemical oxygen demand (BOD and COD), solids, oil and possibly toxic organics that include phenols [3] . These compounds alwayes change the effluent water, causing a variety of physiological and biochemical disturbance [2] .
In the textile industry, up to 200,000 tons of these dyes (10-50%) are lost to effluents every year during the dyeing and finishing operations, due to the inefficiency of the dyeing process [4] .
Unfortunately, most of these dyes escape conventional wastewater treatment processes and persist in the environment as a result of their high stability to light, temperature, detergents, chemicals, soap and other parameters such as bleach and perspiration [5] .
Coagulation is one of the most common ways to reduce the pollutant contents in the water body that are present as turbidity, color and organic matters. Coagulation is also used to reduce the metal ion content in water. Separation of these colloids can be done by the addition of synthetic coagulant or biocoagulant followed by slow agitation (flocculation) that causes coagulation of colloidal particles so they can be separated by sedimentation [6] . Nanotechnology has been considered effective in solving water problems related to quality and quantity. There are many aspects of nanotechnology to address the multiple problems of water quality in order to ensure the environmental stability [7] .
Moringa oleifera is the best known species of the Moringaceae family. Moringaceae is a family of plants belonging to the order Brassicales. It is represented by fourteen species and a single genus (Moringa), being considered an angiosperm plant. It is fast growing, reaching 12 meters in height. It has an open crown and usually a single trunk. It grows mainly in the semi-arid tropics and subtropics. Since its preferred habitat is dry sandy soil, it tolerates poor soils, such as those in coastal areas [8] .
Previous research found that Moringa is not toxic [9] and recommended for use as a coagulant in developing countries. It was conducted and showed that moringa seeds are effective as biocoagulant to improve physicochemical properties of contaminated water.
Titanium Dioxide:-
The nano-TiO2 photocatalyst is a wellknown photocatalyst among the metal oxides recognized for its high efficiency, low cost, physical and chemical stability, widespread availability and non-corrosive property [10] . TiO2 exists in three mineral forms: anatase, rutile, and brookite [11] .
2-EXPERIMENTAL 2-1-Materials:-
Moringa oliefera seeds, and analytical grade of isopropanol, Nano TiO2 (11.8 nm), methylene blue, methyl orange, HNO3 (65%) or HCl (37%) and NH4OH were used. Deionized water was used for all preparations.
Methods:-2.2.1. Pretreatment of Moringa Seeds:-
After drying moringa seeds at 80°C overnight, the pods were shelled and seeds were ground using agate mortar then the sample was sieved to 64 µm and dried at 80°C overnight once again [12] .
Preparation of TiO2 Nanoparticles:-
The precursor solution was a mixture of 5 ml titanium isopropoxide, TTIP (97%) and 15 mL isopropanol (99%). A 250 mL of distilled water with pH 4 was used as the hydrolysis catalyst. The pH value of the solution was adjusted by adding HNO3 or NH4OH (1M). The gel preparation process started when both solutions were mixed together under vigorous stirring. Hydrolysis of TTIP offered a turbid solution which heated up to 60-70° C for almost 18-20 h (peptization).
After peptization process, the volume of the solution decreases to 50 mL and a suspension was produced. Depending on the preparation conditions, the resultant suspension was white-blue or opaque with high viscosity.
The prepared precipitates were washed with ethanol and dried for 3 hours at 100° C. After being washed with ethanol and dried at 100° C in a vacuum system for 3 h, a yellowwhite powder is obtained. Finally, the prepared powder was annealed at temperature of 600° C for 2 h [13].
Preparation of Moringa-TiO2
Nanocomposite:-Moringa powder (3 g) was allowed to swell in 15 mL of deionized water and stirred for 2 h to get a uniform suspension. At the same time, the TiO2 (3 g) was dispersed into deionized water (15 mL). Then the diluted TiO2 was slowly added, drop by drop, into the suspension of moringa and stirring continued for further 5 h. After that, the mixture of 5 mL alcohol and 0.2 mL deionized water was added slowly to the above MT2 mixture and stirring was continued for additional 5 h. The suspension was then kept overnight at room temperature and the obtained precipitate was carefully dehydrated in an oven for 6 h at 80° C [14] .
Equipments:-
The synthesized nanocomposite and the further experiments were characterized all followed by various techniques. X-ray diffraction (XRD) patterns were carried out by using (XRD Brukeraxs D8, Germany) Cu Kα radaiation 0.154. Surface morphology and elemental analysis of the samples were carried out using Scanning Electron Microscopy with electron dispersion spectroscopy (SEM-EDS) and characterization was conducted using a QUANTAFEG 250, Netherlands. The microscopic nanostructure and particle size were determined using a Transmittance Electron Microscope (TEM), JEOL (JEM-HR-2100ELECTRON MICROSCOPE, USA). The surface area measurements were made using Burnauer -Emmett-Teller (BET) surface area (Quanta CHROME NOVA2000 Series, UK). The FTIR spectra of samples were recorded through FTIR spectrometer using KBr tablets (JASCO 3600Tokyo, Japan), at room temperature in the range of 400−4000 cm -1 . The pH measurements were made on digital Adwa AD 1000pH/mV& Temperature Meter, Romania). The absorbance of the samples was measured using Spectrophotometer, (model: UV-1800 TOMOS, China). Centrifuger, SCILOGEX (Power Source: 220 VAC, 50 HZ, Speed 45000 rpm, U.S.A.) was used to separate the adsorbent from the mother solution.
Batch Adsorption Experiment:-
100 ppm stock solutions of MB or MO dyes were prepared by dissolving the appropriate amounts of the dyes in deionized water. The diluted standard solutions of the desired concentrations were daily prepared. 0.5 g of adsorbents (M2, T2 or MT2) was added to 50 mL dye solution. The mixture was shaken for 30, 60, 120, 180, 240 and 360 minute. Mixtures were then centrifuged and the clear solutions were decanted. The free dyes concentrations were determined spectrophotometrically at wavelengths of 664 and 490 nm for MB and MO, respectively. The effect of contact time (30-360 min.), initial dye concentration (10-100 ppm), pH (2-10) and adsorbent dose (0.1-1 g) was studied. The percentage removal (% removal) was calculated using the following equation:
Where: Ci is the initial dye concentration; Cf is the free dye concentration in solution at equilibrium. Noteworthy, initial and final absorbance of dye solution might used instead.
3-RESULTS AND DISCUSSION:-3.1. XRD Patterns for M2, T2 and MT2:-
The XRD patterns of nanotitania and moringa-TiO2 nanocomposite are shown in Figure ( The crystallite size was determined by the Scherer's equation [15] and it was found to be 29.8 nm. XRD for the free nano titania in figure (1) indicates that, crystalline mixture of brookite and anatase were obtained at 2θ of 25.5, 30.6 and 25.3°, respectively and the crystallite size was 11.8 nm.
Due to the high amount of oils and proteins present in the composition of the M2 which represent around 69% of the total mass, it shows unresolved signals (predominantly amorphous) [16] .
The data attached with the XRD pattern of MT2 exhibits that Fe, Cu and S are present in SQ% of 5%. In addition Ca, Na, P and Si are representing 12%. All the above mentioned elements were proven (XRF analysis, Table 1 ) as a mineral content of moringa seeds. The elemental percentages content for the elements existing in the moringa seeds are listed in table (1) . The high loss in the mass on ignition may be due to the high organic matters and water content.
XRF Analysis:-

FTIR Analysis for M2, T2 and MT2:-
Chemical composition of moringa shows that, fat has the main component of the moringa seeds and represents 36.7%. Also, the seeds contain protein, carbohydrate, fibre and ash 3, and 6.2%, respectively [17, 18] .
FTIR for either pure M2, T2 or MT2 nanocomposite are showen in figure (2) . This figure shows charactersic band at 428 cm -1 crossponding to Ti-O bond as a weak stretching band [19] . The presence of NH groups chemisorbed on the surface is confirmed by stretching vibration at 1430 cm -1 , 2921 cm -1 and 3256 cm -1 band. The figure also shows characteristic bands at 1525 and 1642 cm -1 crossponding to C=O amide in protein or fatty acids in lipid existing in moringa seeds [20] .
Scanning Electron Microscope Micrograhs for M2, T2 and MT2:-
SEM graphs indicate that the particles of moringa seeds powder are approximately spherical and bright. Particles have different sizes and the surface appears without any contamination as shown in figure (3) . Agglomeration of seeds is obvious [21] .
Fig (3) SEM Micrographs for M2
The SEM graph for T2 refers to its irregular spherical shape as shown in figure (4) . In moringa and titania nano composite, figure (5) , the interference between the crystals of T2 and M2 is clear and it has irregular shape due to the disappearance of the characteristic spherical shape of moringa seeds on the formation of the composite. 
Transmittance Electron Microscope Micrographs for M2, T2 and MT2:-
No specific crystal structure was shown, Fig 6, in the TEM micrograph of M2 that is due to the amorphous property of M2 (Fig1, XRD pattern).
Fig (6) TEM Micrgraphs for M2
It well known that, the different forms of TiO2 have different structures thus, tetragonal structure (with dipyramidal habit), tetragonal structure (with prismatic habit) or orthorhombic crystalline structure as shown in figure (7) [22] .
In case of MT2 nanocomposite, it gives agglomerated structure including both spherical and orthorhombic as shown in figure (8) .
Energy Dispersive X-ray (EDX) for M2, T2 and MT2:-
EDX graphs for the three samples are shown in figures (9) (10) (11) . The graphs show the specific peaks of Zn, Mg and P before 2kev at energy axis, S and K between 2 -4 kev and Ti between 4 -6 kev and 0-2 kev in pure TiO2. The peaks of Cu and C are related to the instrument. The other peaks are related to the nanocomposite, while the intensity of the peaks is related to the concentration of the element in the imaged spot [23] . These results are confirmed that obtained by XRD (Fe, Cu and S are present in SQ% of 5%. In addition Ca, Na, P and Si are representing 12%) and XRF (Si, Ti, Al, Fe, Mn, Mg, Ca, Na, K, P and S as oxides) with respect to the MT2 nanocomposite.
BET Analysis for M2, T2 and MT2:-
BET analyses for either M2, T2 or MT2 nanocomposite are illustrated in Table ( 2). Surface area for M2 gives larger value (362 m 2 /g) than T2 and MT2; which give 57.19 and 184 m 2 /g, respectively. [24] reported that the surface area of nano TiO2 synthesized via sol gel method was 26.274 m 2 /g. [25] reported that, The moringa oleifera seed pod was obtained as a waste from bioflocculant. The dried coat was grinded with electrical blender and sieved with 1 mm sieve and the surface area was 2.45m 2 /g. 
Effect of pH:-
The adsorption data for the removal of MB and MO on the three adsorbents (M2, T2 or MT2) at various pH values (2 to 10) under the experimental conditions (fixed adsorbent dose, 6 g /L; contact time of 2h; initial concentration of 20 mg/L for each of the dyes) are represented in figures (12&13).
It is apparent that, the removal percentage of MB by M2 increased with an increase in pH level from 0.45% at pH2 to maximum value of 29.4% at pH 10. The removal percentage of MB by T2 and MT2 increased from pH 2 to 4 and reached to plateau value at pH range of 4 to 8 and then increased at pH 10 to 20.2% and 48% for T2 and MT2, respectively.
The removal percentage of MO by M2, T2 or MT2 increased from pH 2 to pH 6 and then decreased from pH 6 to pH 8 and reached to plateau value at pH range of 8 to 10. The maximum removal percentage of MO was 37, 27.8 and 55.6% at pH 6 by M2, T2 and MT2, respectively.
The basic dye gives positively charged ions when dissolved in water [26] . Thus, in acidic medium the positively charged surface of adsorbent tends to oppose the adsorption of the cationic adsorbate. When pH of dye solution is increased the surface acquires a negative charge, there by resulting in an increased adsorption of MB due to an increase in the electrostatic attraction between positively charged dye and negatively charged adsorbent [27] . The acidic dye gives negatively charged ions when dissolved in water. Thus, in acidic medium the positively charged surface of adsorbent tends to attract the cationic adsorbate. TiO2 shows an amphoteric character so that either a positive or a negative charge can be developed on its surface and thus a pH variation can influence the adsorption of dye molecules onto the TiO2 surfaces [28] . Removal of methylene blue by adsorption onto activated carbon developed from Ficus carica bast was observed at pH 8 [29] . The suitable pH for removing MB using moringa seed and NaCl was 8 [30] . The maxiumum adsorption capacity of the moringa peregrine tree shell ash was at pH 2 for MO removal [31] .
Effect of Adsorbent Dose:-
The adsorption data for the removal of MB or MO by the three adsorbents at different dosage 2, 4, 10 or 20 g/L under the same experimental conditions explained in the above mentioned section were studied and represented in figures (14&15).
On increasing the adsorbent dose from 2 to 20 g/L, the MB and MO adsorption by the three adsorbents increased. The highest removal for MB was obtained at 20 g/L where, removal percentages were 33.5, 53.5 and 80 % for T2, M2 and MT2, respectively. On the other hand, the removal percentages of MO were 21.1, 59.5 and 69.5% for T2, M2 and MT2, respectively.
It can be concluded that, MT2 is the best adsorbent and it effective toward MB than MO dye. The removal percentage of MO dye at moringa adsorbent dose 1g/L was 69.26% [31] . The optiumum dosage using coir pith for MB removal was 40g/L [32] . The optiumum dosage using activated carbon developed from Ficus carica bast for MB removal was 50 g/L [29] .
Effect of Contact Time: -
Removal of MB or MO by the three adsorbents (M2, T2 or MT2) at different contact time (0.5,1, 2, 3, 4 or 6h) under the experimental conditions was studied and results obtained are given in figs (16, 17) . The removal percentages below initial concentration (10 ppm) were 100% toward MB or MO dyes. On increasing the initial concentration from 10 to 100 mg/L, the MB and MO adsorption by the three adsorbents decreased. The removal percentages were 39.0, 61.0 and 80.5% for T2, M2 and MT2, respectively. On the other hand, the removal percentages of MO were 40.0, 52.5 and 68.4% for T2, M2 and MT2, respectively. It can be concluded that, MT2 is the best adsorbent and it effective toward MB than MO dye. The maxiumum concentration using activated carbon developed from Ficus carica bast for MB removal was 500 ppm [29] .
CONCLUSION:-
Nanocomposite of titania and moringa was prepared using the same ratio of titania and moringa seeds powder. The XRD results revealed that, the samples prepared in nano size. FTIR and XRF analysis for moringa compatible with XRD results and this confirm the composite formation. Adsorption of MB or MO dyes by the three samples (M2, T2 or MT2) was investigated. Various parameters such as (pH values, adsorbent dose, contact time and initial dye concentration) were tested. The results show that, MT2 nanocomposite gives the best removal for MB (80.5%) or MO (68.4%) dyes at pH 10 and 6 respectively. The best removal can be observed at adsorbent dose 20 g/L, 2 hour and initial concentration 10 ppm for the two dyes. 
